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Bridge Major Elements
Deck

Superstructure

Substructure
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Bridge Ratings
Overall bridge condition 

determined by National 
Bridge Inventory (NBI) 
condition ratings (0 to 9 
rating scale) for major 
elements; deck, 
superstructure, and 
substructure.
– If any of the 3 major 

elements are rated 
poor (4 or below), the 
bridge is considered 
poor or Structurally 
Deficient.



5/2/2008 Citizens Advisory Committee

4

Bridge Condition Ratings
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Structurally Deficient
• Any of the three major 

bridge elements are 
in poor or worse 
condition

• The bridge has 
substandard load 
carrying capacity

• Bridge approach 
roadway is 
submerged during 
flood event



5/2/2008 Citizens Advisory Committee

6

Functionally Obsolete

• Load carrying capacity is less than standard
• Bridge width is less than standard
• Bridge under-clearance is less than standard
• Bridge approach roadway is submerged during 

flood event
• The bridge approach alignment is narrower 

than the highway (away from the bridge)
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Organizational Structure of Bridge 
Inspection and Management 

• The Michigan 
Department of 
Transportation 
(MDOT) manages 
state owned bridges

• Local Agencies 
(Counties and Cities) 
are responsible for 
their bridges
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Bridge Count
• MDOT Bridges

– Highway bridges greater than 20 feet long = 4,465
– Highway structures less than 20 feet long = 1061
– Pedestrian Bridges = 173
– Railroad bridges MDOT responsible for = 128

• Local Agencies Bridges
– Highway bridges greater than 20 feet long = 6445
– Highway structures less than 20 feet long = 76*
– Pedestrian Bridges = 61
– Railroad bridges LAs are responsible for = 253

LAs not required to collect this, so value is likely very low
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Monitoring Condition by Deck Area

MDOT Bridges (Not Including Big bridges, or bridges without a valid rating)

Local Agency Bridges (Not bridges without a valid rating)
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Route Classifications Bridges Are On

Route 
Classification

MDOT 
Number 
Bridges

MDOT 
Percent

Local 
Number 
Bridges

60% 155

521

2566

3198

20%

11%

9%

Local 
Percent

Principal 
Arterial 2652 2%

Minor Arterial 883 8%

Collectors 502 40%

Local 408 50%
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MDOT Bridge Condition Charts
Statewide - Bridge Condition
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Goal - 95% of Freeway Bridges in Good/Fair Condition by 2008.

Goal - 85% of Non-Freeway Bridges in Good/Fair Condition by 2008.
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MDOT Bridges (Freeway & Non-freeway)
Condition and Investment
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MDOT Bridges
Number of bridges in each condition rating

MDOT  All Bridges

0

500

1000

1500

2000

0 1 2 3 4 5 6 7 8 9
NBI Rating

N
um

be
r o

f B
rid

ge
s

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007



5/2/2008 Citizens Advisory Committee

14

Local Agency Bridge Condition

Local Agency Bridge Condition
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Local Agency Bridges
Number of bridges in each condition rating

Local Agency -  All Bridges
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Compare Michigan 
Bridge Condition to 

All States
1998

Percent Structurally Deficient 
Bridges
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Compare Michigan 
Bridge Condition to 

All States
2008

Percent Structurally Deficient 
Bridges
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Compare Michigan Bridge 
Condition to Neighboring States

Deficient (SD or FO) Bridges Great Lakes States
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MDOT Bridge Preservation 
Strategy

• 5 Year Call for Projects
• Taking care of our worst bridges first
• Corridor Management and coordination 

with road program
• Statewide Mix of fixes made up of 

replacement (50%), rehabilitation (30%), 
and preventive maintenance (20%)

• Strategy is tailored for each Region
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Management of MDOT’s “Big Bridges”

• Complex bridges, 
including movable 
bridges, post tensioned 
segmental concrete 
bridges, and bridges with 
larger deck area (over 
100,000 square feet) are 
inspected and managed 
by a statewide “Bridge 
Operations Unit” based 
out of Lansing.

• Goal is to always 
maintain these bridges in 
good or fair condition
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Local Agency Bridge Program

• Re-engineered in 2005
– 3 year Call for Projects
– Local Agency Bridge Advisory Board
– Regional Councils

• In 2007, began to do preventive 
maintenance (however, still primarily a 
replacement program) 
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Replacement Projects

• Deck Replacement
• Superstructure 

Replacement
• Bridge Replacement
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Rehabilitation Projects

• Deck overlays
• Superstructure 

Repairs
• Substructure Repairs
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Preventive Maintenance Projects

• Joint Replacements
• Pin & Hanger 

Replacements
• Complete Painting
• Zone Painting
• Epoxy Overlays
• Deck Patching
• (many more)…
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Goals and Objectives of Preventive 
Maintenance

• Slow the deterioration rate of bridges and 
bridge elements.

• Maintain population of bridges in fair 
condition (prevent them from becoming 
poor).
– Performance Measure – Number of bridges 

entering poor category.
• However, Bridges in poor and serious condition 

also need PM
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Bridge Deterioration Rate
MDOT Trunkline Bridges

Deterioration Rate
Statewide Trunkline Bridges
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Transition Probability

Deterioration Curve
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Bridge Condition Forecast System

• Evaluates different mix of fixes (PM, 
Rehab, and Replacement

• Compares different yearly budgets
• Uses average cost per deck area
• Deteriorates population of bridges using 

transition probabilities
• User sets which bridges will be worked on 

and what end result is
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Forecasting Condition of MDOT 
Bridge Condition

Bridge Condition Forecast System
MDOT - Freeway Bridges
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Forecasting Local Agency Bridge 
Condition

Bridge Condition Forecast System
Local Agency - Bridges on All Roadways
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Thank You
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